Focusing on areas of traditional architecture and historical importance in China and Japan, this paper is an investigation of the relationship between color and the extent to which the space of advertising fascia can be used for advertising before being perceived as too disruptive to the design of the building and the local ambience. Based on the Munsell color system, a survey was conducted, using questionnaires, to collate responses to different uses of hue, value and chroma combined with varying degrees of fascia coverage. The results showed that: 1) in cases when less than ten percent of fascia of individual buildings was used for advertising, changes in hue, value and chroma had a greater influence on the perceived visual impact of the area as a whole, compared to when changes were made to the amount of the fascia covered with advertising. 2) with chromatic color, changing the values had a stronger effect on people's perceptions than when changing the values of achromatic colors. 3) for chromatic color, when the fascia area used was < 3%, value < 3 and chroma < 6, similar levels of hue R, Y and B were considered to be acceptable, and higher than for hues G and P. 4) questionnaire respondents were more tolerant of increased areas of hue Y when used on Japanese wooden architecture. Outdoor Advertising, Building Fascia, Color Perception, Fascia Area, Color Planning , Following a 2014 survey of municipal guidelines for color plans for cities in Italy, France, Japan and China. As shown by the result 1) , regulation and control of urban colors was dominated by stipulating the usable range of colors and supplemented by adjusting the usable area, the use frequency of dominant colors, the area of the building façade used for color, etc. Among all the color plans we looked at, color planning was mostly determined by local regulations. Colors used in areas of historical significance were generally delineated in the strictest way.
were generally delineated in the strictest way.
However, there was also a significant demand for advertising to reflect the various color schemes used by businesses, brands, etc. In some of the cases, colors prohibited by local guidelines were nevertheless still used as per their original design, while in other cases they were modified them to conform with local ordinance.
When original colors were used unmodified, in many cases this resulted in an overall lack of coordination and unpleasantly clashing colors 2)a) . Especially in areas of historical significance with relatively unified architectural features, new colors were rarely allowed. However, if the colors used in advertising were modified to comply with locally regulated color schemes, the original individuality and brand recognition would be lost.
Based on a policy of preserving historical ambience, color usage of adjacent blocks of the Gokushomachi area in Fukuoka 3) has been stipulated as follows: "colors with high chroma shall effectively only be used as accent colors rather than for large areas". Historic conservation areas in Hakodate also have specific color planning schemes, though: "Colors for window frames, columns, etc. are not regulated 4) . Historic regions in Nagoya, e.g. Focusing on areas of traditional architecture and historical importance in China and Japan, this paper is an investigation of the relationship between color and the extent to which the space of advertising fascia can be used for advertising before being perceived as too disruptive to the design of the building and the local ambience. Based on the Munsell color system, a survey was conducted, using questionnaires, to collate responses to different uses of hue, value and chroma combined with varying degrees of fascia coverage. The results showed that: 1) in cases when less than ten percent of fascia of individual buildings was used for advertising, changes in hue, value and chroma had a greater influence on the perceived visual impact of the area as a whole, compared to when changes were made to the amount of the fascia covered with advertising. 2) with chromatic color, changing the values had a stronger effect on people's perceptions than when changing the values of achromatic colors. 3) for chromatic color, when the fascia area used was < 3%, value < 3 and chroma < 6, similar levels of hue R, Y and B were considered to be acceptable, and higher than for hues G and P. 4) questionnaire respondents were more tolerant of increased areas of hue Y when used on Japanese wooden architecture.
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Currently implemented color planning for historical conservation areas tend to allow the use of new colors to a limited degree.
However, there is no definite stipulation about the lead-in methods. In some color plans, the hue of advertising boards is usually formulated based on R~Y and other hues, without looking in detail at the perceived effect of the relationship between each hue and the size of the area it is used for. On the other hand, in
China, there are no specific regulations about color planning for outdoor advertising.
With this in mind, this research was conducted on the relationship between surface area, hue, value and chroma. With colors from the local historical environment, i.e., the color schemes used in traditionally manufactured goods and craft objects etc., and the color scheme was used for the area around Gifu Station. Yoshida 13 ~14) discusses the application of color in the formation of urban landscape, and different procedures for urban color planning. Sato 15 proposes a color planning scheme based on regional differences. As proved by current research, advertising board colors greatly influences the overall visual impression of an urban environment.
Surface area and chroma have a definite impact on the impression of the colors used in outdoor advertising. However, there is a lack of in-depth research on the various colors permitted in different surface areas.
The survey questionnaire incorporated sectional elevations of three building, in which the surface area and color of the fascia were shown in different configurations. Respondents were asked to give their impressions and evaluations to the different renderings. The buildings used in this survey were traditional vernacular properties constructed with wood frames, with white walls. Given the similarities and differences between Japanese and Chinese architecture, this study used model structures based on traditional wooden-frame buildings in Kyoto, Japan and white-walled buildings in Zhouzhuang, China.
In this study the size and color of the fascia above the pent roof of the first floor were varied. Fig. 1 are designs based on traditional Japanese wood frame buildings from Kyoto, while those in Fig. 2 were based on white-walled buildings in
Zhouzhuang. The research objective was to establish the extent to which fascia could be used for advertising before provoking a Other 5YR 3/6; 2.5YR 2/2 5R 2/2; 7.5YR 5/8; 5YR 6/10 - ─ 141 ─ negative reaction. Therefore, in this experiment, the background color was used to directly portray the surface area of the fascia.
In addition to this, before being shown the images, it was indicated to respondents that advertising fascia had been newly added in the area, thus the respondents should give their evaluations based on the premise that the fascia would carry advertising.
In the field, we used JIS color charts to measure the the actual coloration of the target buildings and apply real-world color data in the pictures used in the trial. The building colors are shown in Table 1 .
From a preparatory test 34) , it was found that different hues affected the degree to which respondents' accepted the use of fascia for advertising, and tolerance decreased as chroma increased. Also, the acceptance of colors decreased as surface area increased, and the mean value of acceptability of advertising fascia would be less than 0 when the surface area exceeded 10%, therefore, the fascia surface area was kept to under 10% of the building façade and the colors used were varied based on changing the hue and surface area.
The fascia sizes used in this trial were 1%, 3%, 5%, 8% and 10%
of the actual building façades.
According to the Munsell color system, hues are divided into R, Y, G, B and P, each of which contains low, moderate and high value colors. Three chroma were selected for each hue with the highest chroma being the highest point on the spectral locus. As shown in For each image, there were three factors to evaluate: conformity to traditional color usage, coordination and whether the fascia color/size combination was acceptable to viewers given the architectural context. These were evaluated using a 7-stage semantic differential rating scale, and values -3, -2, -1, 0, 1, 2 and 3, were collated for each response. Negative numbers indicated a negative reaction, while positive numbers represent respondents' positive acceptance of a design.
Respondents were categorized by nationality, profession, whether they had actually seen the target buildings in situ and the degree of their positive or negative reaction to fascia colors.
Altogether, there were 87 participants in this trial, i.e. 42
Japanese college students and 45 Chinese students studying in Japan. Uncompleted questionnaires, and those in which all questions had received the same response, were discarded. There was a combined total of 80 valid questionnaires, which constituted the database. The setup for filling in the questionnaire is shown in fig.4 .
The trial was carried out in a standard D65 luminous environment and at an illumination intensity of 1200lx on desk surfaces.
We used an 8-color inkjet printer to print the images and verified the colors using JIS color charts after printing the images.
In order to clearly indicate the variations in fascia surface area and color, these were depicted on elevations of the building façades. With the premise of providing a complete view of the color matching applied to the three buildings and a clear sense of the changes to the fascia size, the images used in the trial were 15cmx30cm.
66 images were used with different variations and fascia size for each group of buildings. As there were two sets of buildings, there was a total of 132 images. These were shown to the respondents randomly, and questionnaires took 30 minutes to complete.
To be able to confirm the distribution of the data, box plotting and mean value were used in the analysis. However, when the mean and median values were significantly different, we analyzed the distribution of the data. A large difference had arisen between mean and median values in several cases, but both of them were in positive or negative. In addition, the bimodality of data had not been appeared. Based on this, mean values were used to determine whether the colors/size were considered acceptable through the P value and with positive and negative changes of the mean value.
Firstly, responses were collated according to respondents'
background attributes. Table 3 differences for values between 6 and 8 for both sets of buildings.
When the value was about 8, the acceptability rating for new fascia colors went into the negatve. However, there was no such change for achromatic color, N. Therefore, when the fascia size was less than 5% of the building façade, if the value of chromatic colors was more than 6, then the colors were deemed unacceptable.
However, there was no value restriction when it came to achromatic colors.
In fig.6 (a), a significant difference can be seen between mean
and median values of color N6. From an evaluation of the data, it can also be seen that 77.5% of the answers were concentrated in acceptability range of 1~3. 20% of the answers were concentrated in the acceptibility range of -1~-2. This made the mean value less than the median value of N6. 10Y 6/10 and 10Y 8/11. Fascia sizes were divided into two ranges, 1%~5% and 8%~10%, and chroma of each hue were evaluated for these two groups.
When the fascia was within the range 1%~5%, there were significant differences between hue R, chroma 6 and 10 in both the Japanese and Chinese buildings. When the chroma was 10, the respondent reaction was negative, i. ─ 143 ─ reaction to color G occurred between chroma 3 and 6. Thus, the chroma of hue G was considered acceptable when it was less than 3. As for hue B, when the fascia was increased to 5% of the façade, there was no significant difference between chroma 3 and 6 for the Japanese buildings; however, there was a quite different response to the same colors when applied to the Chinese buildings.
A significant change in reaction to hue P, with the mean value of responses going from positive to negative, occurred with chroma between 3 and 6. Therefore, colors of hue P with chroma of less than 3 were considered acceptable.
When the fascia was in the 8%~10% range, the change in reaction to hue R was between chroma 6 and 10. There were no changes in reaction to hue Y. However, with a fascia of 10%, value 5 and chroma 6, there were significant differences in reaction to hue Y depending on which buildings were being considered; Acceptance of the color was greater with the Japanese buildings than with the Chinese buildings. Reaction to B changed from chroma 3 to 6. Thus, when the fascia size was greater than 5%, hue R was considered acceptable with chroma 6, hue Y with chroma 10, and hue B was considered acceptable with chroma 3.
With value and chroma constant, reaction to changes in hue could be evaluated. Results were mainly used a way to categorize hues. If there was no significant difference in reaction between two hues, the two hues could then be considered the same in value or chroma. As shown in Table 2 , colors and fascia size are compared with the same value and chroma in this section.
In the observation of value, there were major differences in response between chromatic and achromatic colors. For the Japanese buildings, when the value was 6, the response to hue B ─ 144 ─ was similar of that to hues R and Y; when the value was greater than 6, there were relatively large differences in reaction between hues B and R~Y and N. For the Chinese buildings, when the value was 3, there were significant differences in reaction to hue R~Y and hue B, even though responses to both were greater than 0, in the positive range. Therefore, when categorizing value, if the fascia was less than 5% of the façade, the hues could be divided into three groups R~Y, B, and N for the purposes of planning value.
Regarding chroma, evaluation was made by dividing the fascia sizes into two ranges: 1%~5% and 8%~10%. With the fascia at less than 5%, as we can see from data in Figs. 9 and 10, when the chroma was 6, the responses to hues R, Y and B were similar to but different from that to hues G and P. When the chroma was greater than 10, only the average value of the response to hue Y was greater than 0. Therefore, when the fascia was less than 5% and the chroma was no more than 6, the hues could be divided into two groups: R~Y and B, and G and P. If the chroma is 10, hue Y should be considered different from other hues.
When the fascia was between 8% and 10% and chroma was 6, there were significant differences in reaction to hues R, Y and B;
hue R~Y was considered acceptable, but reaction to hue B was negative. Thus, when the fascia was between 8% and 10%, chroma should be considered independently.
There were different responses to the same color when the fascia size was varied between 1% and 10%. Results showed only color 10R 5/10, 10B 5/6 elicited a significantly different reaction to the Chinese buildings, when the fascia was between 1% and 10%. Therefore, the size of the fascia had less influence on the overall color matching. The planning of fascia size and the classification of colors in this research were mainly based on the evaluation of changes to hue, value and chroma.
Finally, a comparative analysis was made of the significant differences in reaction to the different color plans for the Chinese and Japanese buildings. As shown in ─ 145 ─ characteristics of the vernacular architecture of the two countries.
In this trial, no differences in opinion could be discerned as resulting from different respondent attributes. In other words, attitudes to color design were not related to respondent's personal characteristics.
There was a strong correlation between traditional color matching, color coordination and evaluation factors. That is to say, if respondents thought color matching accorded with traditional or coordinated color matching, the likelihood of being colors being considered acceptable would also increase.
The survey revealed that the degree of approval of fascia color was similiar for Japanese and Chinese building types, except for color 10Y 5/6 with a fascia size that was 10% of the total building façade.
Regarding value, acceptable values of R, Y, B and N were investigated, when chroma was 4. When the values of R, Y were greater than 8 and B was greater than 6, the acceptability ratings of chromatic colors were all less than 0. In other words, they were considered unacceptable. However, achromatic colors were not as significantly affected by changes in value. Generally, the use of achromatic colors in regions of historical value meet with comparatively high levels of approval.
For chromatic color, when fascia size was less than 3% of the façade, the value was less than 3 and chroma less than 6, reaction to hues R, Y and B were comparable. However, acceptance ratings for hues G and P were relatively lower.
As respondents' evaluations of acceptable color and fascia size for the two types of buildings' was not dissimilar, the following conclusions were reached (See Table 5 ).
However, differences in acceptability for the two types of buildings occurred for hue Y. When the facia was 10%, with value 5 and chroma 6, acceptance of hue Y was greater for the Japanese buildings than when used with the Chinese buildings. Since evaluation was in the negative range for the Chinese buildings, a comparatively larger surface area of hue Y was deemed acceptable for the buildings in Japan.
When the fascia was less than 10% of the façade, there were significant differences in reaction to hue, value and chroma.
However, there were no major differences in opinion for changes in fascia size with the same color, except 10R 5/10 and 10B 5/6 when applied to the Chinese buildings. In other words, when the fascia was less than 10%, the colors used had a greater influence on opinions of overall color matching as opposed to fascia size. Furthermore, colors can be used more freely and effectively according to their particular characteristics.
The acceptability of colors was considered using an average value 0 as the standard. However, for some conservation areas, further verification should be conducted using an increased average value, e.g. using an average acceptance value of 1. In addition, the evaluation standard could be relatively lower for areas of less regulation, or districts adjacent to conservation areas.
Considering regional features and differences in building color, evaluations of traditional wooden buildings in Kyoto and whitewall buildings in Zhouzhuang were collated. As indicated by the resulting data, the acceptability of colored fascia for the two types of architecture were consistent. Therefore, we concluded that the experimental data had certain generality on historical blocks of wooden building and white walls. In addition, owing to consistent acceptability of two buildings, we proposed a possibility that the acceptability of colored fascia was determined by atmosphere of historical urban but not the color of the building. However, further research will be conducted on other types of architecture.
The color planning trial was conducted with printed images of dimensions 15cm x 30cm. Considering the area effect of the color, ─ 146 ─ value and chroma seem high when an area becomes large 35) . We speculated that the allowable limit of the color may had a certain deviation when it used in buildings. However, the tendency findings of color using can be applied to actual use. Therefore, acceptability should be verified by actual use.
Variations in value and chroma were investigated, and in the experimentation with value, only colors with chroma 4 were used.
But the result was proved in the experiment of "fascia surface area and chroma". For example, it was found that the color Y with value 6 (chroma 4) was considered acceptable. However, 10Y
6/10 was used in a chroma variation and this was also considered acceptable. The value data can therefore be considered to be reliable to some extent, however, verification of the matching of value and chroma should be pursued in future research. '. In Japanese they are described as , i.e., objectionable color combinations which are disturbing to the local color environment and are perceived negatively. In the worst cases, they result in emotional distress, and can be the cause of health issues.
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